We consider the simplest Kondo system : a spin 1/2 impurity (spin S) is antiferromagnetically coupled to a free electron gas, via the usual Hamiltonian
The scalar and exchange matrix elements, Ykk' and Jkk', are cut off at a distance ± D from the Fermi level (chosen as the origin of energy).
Our present understanding of such a system relies on the idea of scaling originally introduced by Anderson [1] : as the temperature T is reduced, one can eliminate an increasing number of states from the electron band, at the expense of correcting the effective Hamiltonian that couples the magnetic impurity to those electrons. When the scaling reaches a characteristic Kondo-temperature Tk, an initially small antiferromagnetic Jkk, becomes large, thereby quenching the impurity spin into a local singlet. The validity of this simple picture was demonstrated in the numerical solution of Wilson [2] , which fully describes the cross over from weak to strong coupling in the region T N Tk. Well below Tk, one recovers a simple physical problem which can be treated by an appropriate modification of the usual Landau theory of Fermi liquids [3] .
In a sense, the problem may be considered as solved and indeed the basic ideas are by now well understood. , Yet a number of points remain somewhat ambiguous : for instance the nature of the scaling procedure, which is often mis-represented or the extent to which a numerical solution is required in order to connect the regions T &#x3E; Tk and T « Tk. These [4, 5] ).
In the present note, we wish to clarify some of these points. We shall survey the mechanism of the scaling process, and the way in which the search for fixed points must be approached. The [3] shows that the nth order term is of order Dm-1. We can thus identify the leading terms ofJCwhenD' -0.
(i) The fixed point, corresponding to the limit D' -0, involves only one electron scattering off the impurity. Returning to a frequency description, the corresponding Hamiltonian is (the only form which is both scale invariant and spin conserving). (10) [5] .
In the present case of a spin 1/2 impurity with no orbital effect, the low temperature behaviour may be described phenomenologically [3] by expanding the phase shift as a functional of the particle distribution na(e) (where ôn = n -no is the departure from equilibrium). Only three independent parameters survive, bo, a and rp, which determine all the thermodynamical quantities : specific heat, susceptibility, etc... The only remaining issue is how to match these few parameters to the high temperature properties. 4 (-D, + D) ).
The Hamiltonian is then invariant under the transformation (where -k means here symmetric with respect to the Fermi level taken as k = 0). Since every line in each diagram is reversed, all the energies z should also change sign (as in time reversal). Such a built in symmetry will persist throughout the cross over, and the final fixed point Hamiltonian must also be invariant under (13). It follows that V*(z), given by (6) , should be an odd function of z, which implies tg bon = oo.
Electron hole symmetry therefore leads to ô. = ± n/2 (actually ( -n/2) as can be inferred from a continuity argument). This is the so called unitarity limit, at which the scattering cross section is maximal. Of course, we do not need all that scaling machinery in order to find bo : since electron hole symmetry implies a ô0 half way between 0 and -n, it has to be -n/2 ! However, it is instructive to cast such an argument in our general language.
One can push the electron hole symmetry argument further. Let us consider the elastic scattering matrix, Taa, for scattering of a single electron on the impurity with no spin flip (given by all diagrams with one incoming and one outgoing electron line). The argument of (1 -2 inpt.) is the elastic phase shift for such a collision (see [3] of Wilson, yet a self contained one ! In more complicated problems [5] , it will be even more useful. (6) .
